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(57) ABSTRACT 

An adapter attachment for an auger Which includes an 
connecting shaft sized and shaped to be attached to the pilot 
bit hole present in the end of an auger, after the removal of 
pilot bit. The adapter also includes a bolt ?ange for connec 
tion to a foundation anchor installation plate/tool such as a 
locking dog assembly. The adapter obviates the need to 
remove the auger from the Kelly bar during anchor instal 
lation. A modi?cation includes eliminating the bolt ?ange 
and placing the connecting shaft directly to the locking dog 
assembly to form a pilot hole locking dog. 

10 Claims, 7 Drawing Sheets 



U.S. Patent Apr. 8, 2008 Sheet 1 0f 7 US 7,353,891 B2 

14 

17 
19 

21 

[10 

\15 

11 

13 

FIG. 1 
PRIOR ART 



US 7,353,891 B2 

[1-11 

200 

/ 

Sheet 2 0f 7 

FIG. 2 
PRIOR ART 

U.S. Patent Apr. 8,2008 

233 





U.S. Patent Apr. 8, 2008 Sheet 4 0f 7 

[100 

US 7,353,891 B2 

/ 100A 

1005/ 

1115/ 

FIG. 



U.S. Patent Apr. 8, 2008 Sheet 5 0f 7 US 7,353,891 B2 

[800 

\a11 

‘= 

w’w- ‘14" 843 807 
841/ 

:1 .~------ q_-.__.._s-= i L 
- I I ' + 

| ELL ? - P g??? ___| ‘m! .*\801 
/ \,‘\ I 

iii, 
\\ I 

\ / 

\/' 



U.S. Patent Apr. 8, 2008 Sheet 6 0f 7 US 7,353,891 B2 

FIG. 8 



U.S. Patent Apr. 8, 2008 Sheet 7 0f 7 US 7,353,891 B2 

1231 

1221 

\ 
1211 

a l I l l I I I I I I II 

1209 

1233 

1223 

FIG. 10 



US 7,353,891 B2 
1 

SYSTEMS AND METHODS FOR THE 
INSTALLATION OF EARTH ANCHORS 

CROSS REFERENCE TO RELATED 

APPLICATION(S) 

This application claims priority to US. Provisional Appli 
cation Ser. No. 60/488,601 ?led Jul. 18, 2003, the entire 
disclosure of Which is herein incorporated by reference. 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 
The present invention pertains to an adapter for attach 

ment to the pilot bit hole of an auger to install anchors into 
the earth. 

(2) Background of the Invention 
Utility poles and other tall narroW structures are generally 

secured by both being placed deep into the earth that 
supports them and then anchoring them through the use of 
extending guide Wires. The guide Wires provide for support 
to prevent the structure from levering itself from its hole in 
the earth. The guide Wires Will generally extend from an 
upper portion of the pole or structure and Will be connected 
to a device Which Will hold their opposing end to the earth 
at a distance from the base of the pole or structure. The 
device is generally referred to as an “anchor” and the anchor 
and guide Wire arrangement prevents movement of the upper 
portion of the structure Which could act to lever the structure 
through the ground tipping it over. 
A myriad of anchor assemblies are available for use in 

different types of soils and substances and for different types 
of applications. One particularly common type of anchor 
used in the support of utility poles and other pole-like or 
toWer structures is the screW type anchor (10) such as that 
shoWn in FIG. 1 and in US. Pat. No. 3,148,510 the entire 
disclosure of Which is herein incorporated by reference. The 
screW type anchor (10) incorporates at least one screW ?ange 
(11) generally arranged toWard the loWer end (13) of the 
anchor (10) and a guy rod (15) Which extends upWards from 
the screW ?ange (11) and is screWed or otherWise attached 
thereto. The guy rod (15) Will generally terminate at its 
upper end (14) in a connector (17). The connector (17) Will 
often be an externally threaded shaft (19) With a shoulder 
(21). While anchors (10) are particularly useful for the 
installation of guide Wires, they are also used for the direct 
installation of tall structures (particularly those Which are 
narroW and lack other foundations) such as street lights, 
transformers, bumper posts, and signs. 

Anchors of this type are regularly installed in conjunction 
With the erection of a utility pole. An auger truck carries and 
controls the auger for drilling the pole’s hole and includes a 
derrick structure for transferring rotary motion from a motor 
on board the auger truck to Whatever object is attached to the 
derrick. The attachment Will generally be at the terminal end 
of the derrick and Will generally be a Kelly bar. The Kelly 
bar may be comprised of multiple segments connected 
together. When an auger is in use on the derrick, generally 
one of the segments of Kelly bar Will extend through the 
central shaft of the auger and the auger Will be attached 
toWard the derrick and toWard the top of the Kelly bar. If 
additional length is needed for the auger from the derrick 
(for instance in deep installations or When the truck is 
positioned on a hill or other inclined area), the auger may be 
positioned so that it is attached at the terminal end of the 
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2 
Kelly bar, instead of having the Kelly bar extend through the 
shaft of the auger, to provide for additional length to the 
auger from the derrick. 

To install an anchor in conjunction With a pole placement, 
the auger needs to be removed from the Kelly bar to alloW 
access to the Kelly bar. To remove the auger, the auger may 
be either directly manhandled by a Worker (or more than one 
Worker in most cases) or, if the installation is in an area 
Where disturbing nearby earth is not a problem, the auger 
may be partially drilled into the ground to support it after it 
is disconnected. This later method is preferred because the 
auger is heavy and separating it from the auger truck can be 
a dangerous and cumbersome procedure for Workers. In 
particular, as the Kelly bar generally extends through most 
of the central shaft of the auger, the Kelly bar must be slid 
from Within the auger to separate the auger from the derrick. 
Further, even if the auger is attached to the distal end of the 
Kelly bar, the attachment for the auger is at the top end of 
the auger, so a Worker must reach up over the auger to reach 
the connector, or rotate the auger relative to the derrick 
(Which is not a natural position for the auger to hang and 
requires supporting its entire Weight) to reach the connector 
holding the auger in place. Further, even if the auger can be 
supported by the Workers When disconnected, the derrick 
Will often lack ?ne motor control and Will only be able to 
pull the Kelly bar upWard requiring the Workers to adjust the 
auger to a neW position after disconnecting it to alloW the 
Kelly bar to be freed Which is both di?icult and dangerous. 
Once the auger has been removed, a combination of 

devices for attaching the Kelly bar to the anchor (10) Would 
be used. One such set of devices of the prior art is shoWn in 
FIG. 2. The design and operation of such devices is dis 
cussed at length in US. Pat. No. 3,377,077, the entire 
disclosure of Which is herein incorporated by reference, but 
a general overvieW Will be given here. The device comprises 
a connector (50) for connecting the Kelly bar to the locking 
dog (200) Which in turn connects to a torque tube (60). The 
locking dog (200) includes a sleeve (207) attached to a bolt 
?ange (205). The sleeve (207) includes a non-circular, 
generally polygonal bore (209) thereinto. The non-circular 
cross-section of the bore (209) is utiliZed to prevent the 
torque tube (60), When placed into the bore (209) in a 
socketing type of arrangement, from rotating relative to the 
bore (209). By convention, the bore (209) is usually square 
in cross-section. 
The torque tube (60) is generally ?xed in position through 

a combination of cross-sectional shape and the inclusion of 
a pin locking mechanism in the locking dog (200). The 
torque tube (60) includes tWo holes (61) through its outer 
surface and located toWards its upper end (63). The locking 
dog (100) includes a pair of laterally extending sleeves (211) 
and (213), each of Which includes a spring biased pin (221) 
and (223) located Within each lateral sleeve (211) and (213), 
and normally biased inWardly so that one end of each pin 
extends into the bore (209). Rings (231) and (233) or other 
grasping aids may be provided upon pins (221) and (223) to 
facilitate a Worker in pulling them outWardly, against the 
biasing. There may also be locking mechanisms provided to 
hold the pins (221) and (223) in an outWard position. 

Each of the tWo pins (221) and (223) extends into the bore 
(209) of the locking dog (200) a predetermined distance at 
a ?rst position to Which it is naturally biased. Further, each 
of the pins (221) and (223) may be retracted and held in two 
different positions by pulling on the ring (231) or (233) and 
rotating the pin (221) or (223) to engage the lock. In a 
second position, the pin (221) or (223) is partially retracted 
from the bore (209), and in a third position the pin (221) or 
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(223) is fully retracted from the bore (209). Each pin (221) 
and (223) Will generally also include a slanted face (225) 
Which extends from the innermost end of the pin (221) or 
(223) to a point along the pin’s (221) or (223) length prior 
to the other end. When in the ?rst position this point along 
the pin’s (221) or (223) length is Within the bore (209) 
providing for a small ring (291) of the pin to interact With the 
torque tube (60). 

To mount the anchor (10) to the derrick in preparation for 
installation, the torque tube (60) is ?rst placed into the bore 
(209) of the locking dog (200) With the pins (221) and (223) 
at their third (released or outermost) position. While holding 
the torque tube (60) in place in the bore (209), a Worker Will 
reach to the upper end (63) of the torque tube (60) and 
release the pins (221) and (223) to their ?rst position Which 
alloWs them to pass into the bore (209) and through the holes 
(61) in the torque tube (60). With the torque tube (60) so 
secured to the locking dog (200), the guy rod (15) is then 
threaded into the loWer end (65) of the torque tube (60). As 
the guy rod (15) is threaded through the torque tube (60), the 
upper end (14) of the guy rod (15) Will contact the slanted 
faces (225) of the pins (221) and (223) forcing them to move 
from the ?rst position toWard their second (or even third) 
position. The shoulder (21) Will do the same When it contacts 
the slanted faces (225). It should be apparent that so long as 
the guy rod (15) ?ts inside the torque tube (60), this 
movement Will not alloW the locking dog (200) to release the 
torque tube (60) as the pins (221) and (223) Will alWays be 
at least partially Within the holes (61) in the torque tube (60). 
Once the shoulder (21) passes over the pins (221) and (223), 
the pins (221) and (223) Will be biased back under the 
shoulder (21) allowing the anchor (10) to be supported by 
the pins (221) and (223) and therefore attached to the 
locking dog (200). 
At the time this attachment occurs, torque tube (60) Will 

have preferably mated With a device of similar shape to the 
torque tube (60) above the screW ?ange (11) on the anchor 
(10). This mating Will generally result in one of the tWo 
pieces socketing into the other. As the torque tube (60) and 
this device preferably also have non-circular cross-sections, 
this socketing connection prevents the anchor (10) from 
rotating relative to the torque tube (60) alloWing the rota 
tional motion imparted on the torque tube (60) by the 
rotation of the locking dog (200) to be transferred to the 
anchor (10). 

The anchor is then installed by activating the rotary 
movement of the auger truck’s motor and boring the anchor 
into the ground using a screWing or drilling type action. 
Once the screW ?ange (11) is at the desired depth, the rotary 
motion provided by the auger truck Will be stopped. The pins 
(221) and (223) Will then be retracted to their second 
position Which Will free the guy rod (15) but not the torque 
tube (60) and the auger truck Will lift the derrick pulling the 
torque tube (60) free of the guy rod (15). Once free, the guy 
rod (15) Will generally be capped With an eyelet to cover the 
externally threaded shaft (19), and the anchor (10) is ready 
to be used. To lay another anchor (10), the pins (221) and 
(223) are returned to their ?rst position and the next anchor’ s 
(10) guy rod (15) is threaded through the torque tube (60) as 
discussed above and the process is repeated. 

While this process for laying anchors (10) has been used 
for many years, there are signi?cant steps Which are both 
cumbersome and dangerous in its performance. For one, the 
necessary removal of the auger to install the anchors is a 
di?icult and potentially dangerous task, particularly if the 
auger cannot be stored by drilling into an open patch of earth 
as it requires the Workers to support the full Weight of the 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
auger While the auger is disconnected from the derrick and 
the Kelly bar is removed. Further, the removal of the Kelly 
bar from the auger is performed by the truck. As the derrick 
is motor driven and lacks ?ne motor control in most cases, 
an unexpected movement of the derrick can cause unin 
tended movement of the auger Which can be a potentially 
dangerous situation to those Who are supporting it. 

Further, seating the torque tube (60) in the locking dog 
(200) bore (209) is unnecessarily cumbersome as the Worker 
has to reach up and manually release the pins (221) and 
(223) from their third position to their ?rst While holding the 
torque tube (60) in place. As the torque tube (60) is generally 
about 4 feet or more in length, this can be very di?icult. 

SUMMARY OF THE INVENTION 

Described herein are embodiments of adapters that may 
be attached directly to the pilot bit hole of an auger. The 
adapter may then in turn be attached to a locking dog 
assembly, foundation anchor drive tool, or in conjunction 
With a mechanical torque indicator, shear pin torque indi 
cator, or similar device to install an anchor. 

In an alternative embodiment, the adapter may include 
structures comprising the necessary components of a locking 
dog assembly combined With the connector forming a single 
unit called a pilot hole locking dog. 
The adapter attachment may facilitate the application of 

extensions, Which may connect directly to the pilot bit hole 
of the auger. 

Described herein, in an embodiment is an adapter for 
alloWing an earth anchor to be installed by an auger truck 
Without removal of the auger, the adapter comprising: a 
connecting shaft, the shaft being siZed and shaped to be 
placed into a pilot bit hole in the auger When the pilot bit is 
removed; and a bolt ?ange connected to the connecting 
shaft, the bolt ?ange being siZed and shaped to interface With 
a mating bolt ?ange. 

In an embodiment of the adapter, a spacer may be placed 
betWeen the connecting shaft and the bolt ?ange. 

In an embodiment of the adapter the bolt ?ange is 
temporarily attached to the mating bolt ?ange such as by 
having bolts placed through holes in the bolt ?ange and 
holes in the mating bolt ?ange or may be permanently 
attached to the mating bolt ?ange such as by Welding the bolt 
?ange and the mating bolt ?ange together. 

In an embodiment of the adapter, the connecting shaft 
may have a non-circular cross-section Which may comprise 
a main shaft; and tWo laterally spaced ?anges arranged on 
opposing sides of the main shaft, Where the main shaft may 
including a cross-section comprising tWo linear and tWo 
rounded sides or an aperture Which may be in angular 
relation to the tWo laterally spaced ?anges. 

In an embodiment of the adapter, the mating bolt ?ange 
may be on a locking dog, a foundation drive tool, a mechani 
cal torque indicator, or a shear pin torque indicator. 

In another embodiment, there is disclosed an adapter for 
alloWing an earth anchor to be installed by an auger truck 
Without the removal of the auger, the adapter comprising: 
means for connecting the adapter directly to a pilot bit hole 
in the auger When the pilot bit is removed; and means for 
connecting the adapter to a locking dog used for installing 
anchors. 

In a still further embodiment there is disclosed a pilot hole 
locking dog comprising: a connecting shaft, the shaft being 
siZed and shaped to be placed into a pilot bit hole in the 
auger When the pilot bit is removed; a sleeve having a bore 
therein; a lateral extension shaft extending from the sleeve; 
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and a pin having tWo ends and a length; wherein the pin is 
supported Within the lateral extension shaft; Wherein the pin 
is biased so that one of the at least to ends extends into the 
bore; and Wherein the pin has a slanted surface cutting across 
the major axis of the pin from the end that extends into the 
bore to a point along the length of the pin Which may be 
outside of the bore. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front vieW of a screW type anchor of the prior 
art. 

FIG. 2 is a front vieW of a Kelly bar connector and locking 
dog assembly of the prior art. 

FIG. 3 is a front vieW of an embodiment of an adapter 
useable With the auger in place, the adapter is attached in 
FIG. 3 to an embodiment of a prior art locking dog and 
torque tube. 

FIG. 4 is a side vieW of the adapter of FIG. 3; 
FIG. 5 is a back vieW of the adapter of FIG. 3; 
FIG. 6 is a top vieW of the adapter of FIG. 3; 
FIG. 7 depicts the embodiment of the adapter and locking 

dog assembly of FIG. 3 in place in an auger’s pilot bit hole. 
FIG. 8 depicts an embodiment of a utility truck con?gured 

With the embodiment of an adapter and locking dog shoWn 
in FIG. 3, and an anchor ready for installation. 

FIG. 9 shoWs a front vieW of a pair of the embodiments 
of adapters shoWn in FIGS. 3-6 secured back-to-back a 
torque tube. 

FIG. 10 shoWs a front vieW of a pilot hole locking dog. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Depicted in FIGS. 3-6, is an embodiment of an adapter 
(100) for connecting to the pilot bit hole (803) of an auger 
(800). The adapter (100) is shoWn connected to a locking 
dog (200) of the type knoWn to the prior art in FIG. 3. FIGS. 
4-6 shoW the adapter on its oWn With the locking dog (200) 
not present. FIGS. 7-8 shoW the embodiment of the adapter 
(100) of FIGS. 3-6 along With the locking dog assembly 
(200) attached to an auger (800). 
The adapter (100), in the depicted embodiment of FIGS. 

3-6 is preferably constructed of metal or another strong and 
resilient material. The adapter (100) Will generally placed 
under signi?cant torque When used to install the anchor and 
the adapter Will generally need to be constructed of materials 
that can handle normal operational torque Without concern 
for the adapter (100) breaking or shearing. The adapter (100) 
of the depicted embodiment comprises three main compo 
nents: the connecting shaft (111), the spacer (109) and the 
bolt ?ange (105). 

The bolt ?ange (105) includes a plurality of holes (103) 
therethrough. The bolt ?ange (105) is siZed and shaped to 
interface With the locking dog (200) Which has a correspond 
ing bolt ?ange (205) (a mating bolt ?ange) With holes (203) 
as shoWn in FIG. 3. The locking dog (200) is depicted in 
FIG. 3 as being attached to the adapter (100) through a series 
of fasteners, such as bolts (201) placed through holes (103) 
in the bolt ?ange (105) of the adapter (100) and correspond 
ing holes (203) in the bolt ?ange (105) of the locking dog 
(200). This connection may correspond to the type of 
connection that the locking dog (200) Would have made to 
a connector (50) of the prior art as shoWn in FIG. 2 and 
therefore, in an embodiment, no modi?cation of the locking 
dog (200) Would be required to use the locking dog (200) 
With the adapter (100). 
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6 
It should be clear from the depiction of FIG. 3 that the 

connection of the adapter (100) to a locking dog (200) is 
merely an exemplary embodiment of What may be attached 
to the adapter (100). Any object Which could have been 
attached to the connector (50) could be attached to the 
adapter (100) as it Would include a mating bolt ?ange for 
attachment to bolt ?ange (105). These objects include, but 
are not limited to, foundation drive tools, mechanical torque 
indicators, and shear pin torque indicators. Still further, the 
prior art connector (50) could also be attached to the adapter 
(100). This type of arrangement could be used to use the 
prior art connector (50) and a Kelly bar as an extension such 
as is discussed later in a related embodiment using tWo 
adapters (100). 
The adapter (100) in the depicted embodiment also 

includes a spacer (109) Which is attached to and generally 
centered upon the bolt ?ange (105). In the depicted embodi 
ment, the spacer (109) comprises a holloW cylinder of 
material Welded or otherWise ruggedly attached to the bolt 
?ange (105). The cylindrical shape is by no means required, 
hoWever, and the spacer (109) could be of any shape. 
Further, a holloW structure is preferred for the spacer (109) 
as it decreases the adapter’s total Weight, but the spacer 
(109) can be solid or holloW depending on the embodiment 
and the strength of the spacer (109). 
By Examining FIG. 7, it is apparent that the spacer (109) 

spaces the bolt ?ange (105) su?iciently beloW the pilot bit 
hole (803) so that the bolt ?ange (105) does not contact any 
portion of the teeth (807) of the auger (800) as the bolt ?ange 
(105) Will generally have a greater diameter than the pilot bit 
(801). This prevents any damage to the teeth (807) from 
contact With the adapter (100) by eliminating contact 
betWeen the adapter (100) and the teeth and only alloWing 
the adapter (100) to contact the same surfaces contacted by 
the pilot bit (801). In an alternative embodiment, the spacer 
(109) may be totally eliminated as unnecessary and the 
connecting shaft (111) may connect directly to the bolt 
?ange (105). This may be by lengthening the connecting 
shaft (111) to the point Where the bolt ?ange (105) is held in 
spaced relationship, or may be because the bolt ?ange (105) 
is siZed to ?t Within the auger (800) teeth (807). In a still 
further embodiment, the bolt ?ange (105) may contact the 
auger (800) teeth (807) or be partially retained against the 
auger (800) teeth (807). 

Also attached to the spacer (109), generally at the end 
opposing the bolt ?ange (105), is a connecting shaft (111). 
The connecting shaft (111) provides the ability to connect 
the adapter (100) to the pilot bit hole (803) of the auger (800) 
using a socketing type of arrangement. In the auger (800) as 
shoWn FIG. 7, there is a pilot bit hole (803) located at the 
boring end (821) of the auger (800). When the auger (800) 
is used to bore a hole, the pilot bit hole (803) Will have 
mounted therein a pilot bit (801) designed to provide for the 
initial alignment and placement of the auger (800) and to aid 
the drilling operation. As also shoWn in FIG. 7, this pilot bit 
(801) can be removed Which provides for the pilot bit hole 
(803) to be available for use by the adapter (100). The 
adapter (100) is connected to this pilot bit hole (803) by 
sliding the connecting shaft (111) into the pilot bit hole (803) 
in generally the same Way as the pilot bit (801) Was slid into 
the pilot bit hole (803). 

In the depicted embodiment, so as to provide for a 
resilient connection betWeen the adapter (100) and the pilot 
bit hole (803), the connecting shaft (111) comprises three 
portions Which are a main shaft (113), of generally non 
circular cross section, and tWo lateral ?anges (117) and (119) 
Which are arranged on opposing sides of the main shaft (113) 
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and are conjoined to the main shaft (113). The main shaft 
(113) is more preferably arranged to have a cross-section 
having tWo rounded sides and tWo generally linear sides 
With each ?ange having a generally curved four sided shape 
Which corresponds to the cross-section of the pilot bit hole 
(803) providing that the connector (111) ?ts snugly in the 
pilot bit hole. This cross-sectional shape of the connecting 
shaft (111) also is preferred as it can generally be rotated 
about its axis by the pilot bit hole (803) into Which it is 
socketed Without slippage. The length of the connecting 
shaft (111) is preferably chosen so that the connecting shaft 
(111) ?lls most of the available space in the pilot bit hole 
(803). In this Way the upper surface (191) of the spacer (109) 
sits generally ?ush against the lip (831) of the pilot bit hole 
(803). This arrangement can help prevent the connecting 
shaft (111) from “rocking” back and forth in the pilot bit hole 
(803) in any signi?cant Way When the auger (800) is 
rotating. 

The main shaft (113) of the connecting shaft (111) also 
preferably includes an aperture (115) therethrough. The 
aperture (115) through the main shaft (113) of the connect 
ing shaft (111), is preferably angulated relative to the con 
necting points of the lateral ?anges (117) and (119), so that 
a bolt or other fastener can be secured therethrough and so 
that torque on the connecting shaft (111) cannot easily shear 
the fastener. Such a fastener-through-hole arrangement is the 
standard mechanism for attaching the pilot bit (801) into the 
pilot bit hole (803) Where the central shaft (811) of the auger 
(800) has corresponding holes (841) and (843) to intersect 
the pilot bit hole (803) alloWing for the fastener to be used 
to hold the adapter (100) inside the pilot bit hole (803). 
Therefore, the adapter (100) may be attached to the pilot bit 
hole (803) in the auger (800) in the same Way that the pilot 
bit (801) is attached thereto. It Would be recogniZed by one 
of ordinary skill in the art that the design of the connecting 
shaft Would be selected based on the auger’s (800) pilot bit 
hole (803) shape and connection to the pilot bit (801) if an 
alternative shape and connection Was used in the auger 

(800). 
To understand the use and operation of the adapter (100), 

it is desirable to look at hoW the adapter (100) is used in 
conjunction With existing components to install the anchor 
(10). As discussed in the background section, prior attach 
ment to the locking dog (200), required the auger (800) to be 
removed from the derrick (903) to expose the complete 
Kelly bar (905) and a connector (50) Was attached to the 
Kelly bar (905) to Which the locking dog (200) Was in turn 
attached. The adapter (100) eliminates the need to expose 
the Kelly bar (905) and therefore to remove the auger (800) 
as the adapter (100) attaches directly to the boring end (821) 
of the auger (100) in place of the pilot bit (801). Therefore, 
When a Worker has ?nished drilling the hole and placing the 
pole and is ready to install anchors (10), the derrick (903) 
can simply lift the auger (800) to a convenient point and the 
Work team can remove the pilot bit (801) from the pilot bit 
hole (803) in the auger (800). The pilot bit (801) is signi? 
cantly lighter than the auger (800) and is easily removed by 
one person by hand. With the pilot bit (801) removed (as in 
FIG. 7), the adapter (100) is placed Within the, noW empty, 
pilot bit hole (803) and attached by placing a bolt or pin used 
to attach the pilot bit (801) in the pilot bit hole (803) through 
the holes (841) and (843) in the auger (803) and the hole 
(115). 
The locking dog (200) Will generally have been previ 

ously attached to the bolt ?ange (105) of the adapter (100) 
prior to the adapter (100) being installed in the pilot bit hole 
(803), but may be attached once the adapter (100) is in place 
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8 
in the pilot bit hole (803). Once the locking dog (200) is 
attached, the derrick (903) Will be raised and the Worker can 
load the torque tube (60) and anchor (10) into the locking 
dog (200) in the same Way s/he Would if the locking dog 
(200) Was connected to connector (50). 

Once the anchor (10) is positioned to be installed as 
shoWn in FIG. 8, the derrick (903) Will be moved into 
position and the anchor (10) Will be installed. As should be 
apparent, When the anchor (10) is placed using the adapter 
(100) the auger (800) has not been removed from the derrick 
(903) and it is still attached as shoWn in FIG. 8. The locking 
dog (200), anchor (10), and torque tube (60) are all located 
beloW the auger (800) during the installation. The auger 
(800) Will therefore be rotating in space during anchor (10) 
installation. The arrangement of the components in prepa 
ration for anchor placement is shoWn by FIG. 8 Which shoWs 
the auger truck (900) With the derrick (903) raised, and the 
auger (800), adapter (100), locking dog (200), torque tube 
(60), and anchor (10) in place ready for anchor (10) instal 
lation. 

FIG. 9 shoWs an alternative Way of using the adapter 
(100). In this embodiment, an adapter (100A) is attached by 
its bolt ?ange (105A) to the bolt ?ange (105B) of another 
identical adapter (100B) Which has been inverted. The 
second adapter (100B) may in turn be attached to an 
extension bar (not shoWn) using the connecting shaft (111B) 
Which could in turn be connected to another adapter (not 
shoWn) using its connecting shaft (not shoWn). The locking 
dog assembly (200) may then be attached to this last adapter 
(not shoWn). This arrangement can provide for an easy Way 
to provide extensions for the derrick (803) if the auger (800) 
is not of su?icient length for installation of the anchor (10) 
or if the anchor (10) is being installed in such a Way Where 
the auger (800) could hit the ground during anchor (10) 
installation. 

In a further embodiment of adapters for use With the pilot 
bit hole (803), the connecting shaft (111) of the adapter (100) 
may be combined directly With components of the locking 
dog (200) to form a one piece unit Which is called a pilot 
hole locking dog (1000). Alternatively, the pilot hole locking 
dog (1000) may be manufactured as a single unit. An 
embodiment of such a one piece device is shoWn in FIG. 10. 
In its simplest form, this can be accomplished by perma 
nently attaching the bolt ?ange (205) of the locking dog 
(200) to the bolt ?ange (105) of the adapter (100). This may 
be performed in any manner such as, but not limited to, 
Welding the tWo bolt ?anges (105) and (205) together. 

FIG. 10 provides a pilot hole locking dog (1000) having 
a connecting shaft (1111) of a generally similar siZe and 
shape to the connecting shaft (111) provided on the upper 
most end of the pilot hole locking dog (1000). This con 
necting shaft (1111), like connecting shaft (111) is also siZed 
and shaped to interface With the pilot bit hole (803) of the 
auger (800). In place of the spacer (109), hoWever, the pilot 
hole locking dog (1000) includes a sleeve (1207) having a 
generally polygonal bore (1209) therein. Further, the pilot 
hole locking dog (1000) includes lateral extension sleeves 
(1211) and (1213) and spring biased pins (1221) and (1223) 
similar to those on the prior art locking dog (200). In the 
depicted embodiment, these structures Will Work in essen 
tially the same Way as they do in the locking dog assembly 
(200) of the prior art. Therefore, in this embodiment the 
construction of FIG. 3 Which comprised the adapter (100) 
and locking dog (200) has been superseded by the pilot hole 
locking dog (1000) Which combined the functionality of the 
tWo pieces into an entirely neW structure Which is a single 
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piece allowing essentially direct connection from the auger 
(800) to the anchor (10) and torque tube (60). 
The embodiment of FIG. 10 may be preferred as the pilot 

hole locking dog (1000) Will often be of lighter Weight and 
more compact construction than the adapter (100) and 
locking dog (200) and Will alloW for replacement of multiple 
components, hoWever, many Workers Which install anchors 
(10) Will already have a locking dog (200) of the prior art for 
installing anchors using the connector (50) of the prior art, 
so the option to continue use of that existing locking dog by 
using the adapter (100) provides for an alternative and 
possibly more cost effective choice in some cases. 

While the embodiment of FIG. 10 generally operates in a 
similar manner to the locking dog (200) in connecting to the 
torque tube (60) and anchor (10), the embodiment of FIG. 10 
also includes an improved alternative design of pins (1221) 
and (1223). These pins (1221) and (1223) may be used With 
the pilot hole locking dog (1000) as shoWn in FIG. 10, but 
may alternatively be used to replace the pins (221) and (223) 
of the locking dog (200) of the prior art (Which are generally 
included as a part of a removable and modular component) 
to improve its operation. As can be seen in FIG. 2, in the 
prior art locking dog (200), the pins (221) and (223) must be 
completely retracted to their ?rst position to alloW the torque 
tube (60) to be placed into the holloW bore (209). The pins 
(221) and (223) must then be released to their ?rst position 
manually to alloW for the torque tube (60) to be locked into 
place. This can be a di?icult procedure and necessarily limits 
the maximum length of the torque tube (60) as the Worker 
needs to be able to reach the locking dog (200) With the 
torque tube (60) in place. This limitation is due to design of 
the prior art pins (221) and (223) Which had a circular ring 
(291) of the pins (221) and (223) main section behind the 
slanted face (225) to insure that the pins (221) and (223) are 
alWays in contact With the inner surface of the holes (61) in 
the torque tube (60). This ring (291) is unnecessary to 
provide for ?rm attachment. The pins (1221) and (1223) in 
FIG. 10 have eliminated the ring (291) and extended the 
slanted face (1225) of the pins (221) and (223) so that the 
point Where the slanted face (1225) intersects the length of 
the pin (1221) or (1223) outside of the bore (1209). This 
alloWs the torque tube (60) to be essentially press ?tted into 
the bore (1209) Without need of the operator to manually 
move the pins (221) and (223) to their third position. In 
particular, as the torque tube (60) is pushed into the bore 
(1209) in the same Way as the guy rod (16), the end of the 
torque tube (60) Will cause the pins (221) and (223) to retract 
against their biasing as the torque tube (60) pushes against 
the slanted face (1225). Once the holes (61) in the torque 
tube (60) line up With the pins (1221) and (1223), the pins 
(1221) and (1223) Will be biased into the ?rst position and 
through the holes (61), locking the torque tube (60) in place 
in the bore (1209). This alloWs for any length of torque tube 
(60) to be easily used Which can enable deeper anchor 
installation to be performed much easier. 

While the invention has been disclosed in connection With 
certain preferred embodiments, this should not be taken as 
a limitation to all of the provided details. Modi?cations and 
variations of the described embodiments may be made 
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Without departing from the spirit and scope of the invention, 
and other embodiments should be understood to be encom 
passed in the present disclosure as Would be understood by 
those of ordinary skill in the art. 

The invention claimed is: 
1. A pilot hole locking dog comprising: 
a connecting shaft comprising a main shaft and tWo lateral 

?anges conjoined to said main shaft and arranged on 
opposing sides of said main shaft; 

a sleeve having a bore therein, said sleeve connected to 
said connecting shaft; 

a lateral extension shaft extending from said sleeve; and 
a pin having tWo ends and a length; 
Wherein said pin is supported Within said lateral extension 

shaft; 
Wherein said pin is biased so that one of said at least tWo 

ends extends into said bore; and 
Wherein said pin has a slanted surface cutting across the 

major axis of said pin from said end that extends into 
said bore to a point along said length of said pin. 

2. The pilot hole locking dog of claim 1 Wherein said point 
along said length of said pin is biased to be outside said bore. 

3. The pilot hole locking dog of claim 1 Wherein said main 
shaft has a non-circular cross-section. 

4. The pilot hole locking dog of claim 3 Wherein said main 
shaft has a cross section With tWo rounded sides and tWo 
generally linear sides. 

5. The pilot hole locking dog of claim 4 Wherein said 
lateral ?anges are connected to said rounded sides of said 
main shaft. 

6. A device for installing an earth anchor, the device 
comprising: 

an auger including a pilot bit hole; 
a locking dog, said locking dog including: 

a connecting shaft, said shaft being placed Within said 
pilot bit hole and secured to said auger; 

a sleeve having a bore therein; 
a lateral extension shaft extending from said sleeve; 

and 
a pin having tWo ends and a length; 

Wherein said pin is supported Within said lateral extension 
shaft; 

Wherein said pin is biased so that one of said at least tWo 
ends extends into said bore; and 

Wherein said pin has a slanted surface cutting across the 
major axis of said pin from said end that extends into 
said bore to a point along said length of said pin. 

7. The pilot hole locking dog of claim 6 Wherein said point 
along said length of said pin is biased to be outside said bore. 

8. The pilot hole locking dog of claim 6 Wherein said main 
shaft has a non-circular cross-section. 

9. The pilot hole locking dog of claim 8 Wherein said main 
shaft has a cross section With tWo rounded sides and tWo 
generally linear sides. 

10. The pilot hole locking dog of claim 9 Wherein said 
lateral ?anges are connected to said rounded sides of said 
main shaft. 


